TCT-342: Tissue Characterization of Evolving In-Stent Neointima Using Intravascular Ultrasound Radiofrequency Data Analysis  by unknown
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9+,986WLVVXHFKDUDFWHUL]DWLRQRI
UHVWHQRWLFLQVWHQWQHRLQWLPDDIWHUGUXJHOXWLQJVWHQWV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DQGEDUHPHWDOVWHQWV%06LPSODQWDWLRQ
ZDVDVVHVVHG
0HWKRGV9+,986ZDVSHUIRUPHGLQOHVLRQV'(6DQG%06WUHDWHGZLWKDQJLRJUDSKLF
LQVWHQWUHVWHQRVLV,65DQGLQWLPDOK\SHUSODVLD,+!RIWKHVWHQWDUHD7KHUHJLRQRILQWHUHVW
ZDVSODFHGEHWZHHQWKHOXPLQDOERUGHUDQGWKHLQQHUERUGHURIWKHVWUXWVDQGWLVVXHFRPSRVLWLRQZDV
UHSRUWHG DV SHUFHQWDJHV RI LQWLPDO K\SHUSODVLD ,+ DUHD ¿EURXV ¿EURIDWW\QHFURWLF FRUH
>1&@GHQVHFDOFLXP>'&@DWERWKVLWHVRIWKHPD[LPDO,+DQGWKHPD[LPDO1&
5HVXOWV7KHPHDQIROORZXS WLPHEHWZHHQVWHQW LPSODQWDWLRQDQG9+,986VWXG\ZDV
PRQWKVIRU%06WUHDWHGOHVLRQVDQGPRQWKVIRU'(6WUHDWHGOHVLRQVS%RWKJURXSV
VKRZHGWKDW1&DQG'&DWWKHPD[LPDO,+DQGPD[LPDO1&VLWHVLQFUHDVHGRYHUWLPH)LJ
)ROORZXSWLPHSRVLWLYHO\FRUUHODWHGZLWK1&U SDQG'&U SDWWKH
PD[LPDO,+VLWHDVZHOODVWKHPD[LPDO1&U S 0XOWLYDULDWHDQDO\VLVVKRZHGWKDW
ORQJHUIROORZXSWLPHβ S ROGHUDJHβ S DQGPDOHJHQGHUβ 
S ZHUHLQGHSHQGHQWO\DVVRFLDWHGZLWK1&DWWKHPD[LPDO,+VLWHV,QDGGLWLRQLQGHSHQGHQW
GHWHUPLQDQWVRIPD[LPDO1&DWDQ\ORFDWLRQZLWKLQWKHLQVWHQWQHRLQWLPDZHUHORQJHUIROORZXS
WLPHβ S PDOHJHQGHUβ S DQGVWDWLQWKHUDS\β S 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FRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
&RQFOXVLRQV,QERWK%06DQG'(6WUHDWHGOHVLRQV1&DQG'&ZLWKLQWKHLQVWHQWQHRLQWLPD
LQFUHDVHGRYHU WLPH7KLV¿QGLQJVXJJHVWHG WKDWQHRDWKHURPDWRXVGHJHQHUDWLRQZLWKDJLQJRI WKH
VWHQWPD\RFFXULQUHVWHQRWLFOHVLRQVWUHDWHGZLWKERWKW\SHVRIVWHQW
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3ODVPD3HQWUD[LQLVDVVRFLDWHGZLWK7KLQFDS)LEURDWKHURPDDQG3RVLWLYH5HPRGHOLQJ
LQ&RURQDU\$UWHULHV'HWHUPLQHGE\2SWLFDO&RKHUHQFH7RPRJUDSK\DQG,QWUDYDVFXODU
8OWUDVRXQG
6HLML.RJD6DWRVKL,NHGD7RPRR1DNDWD7RPRKLNR<DVXQDJD.RML0DHPXUD
'HSDUWPHQWRI&DUGLRORJ\1DJDVDNL8QLYHUVLW\+RVSLWDO-DSDQ
%DFNJURXQG7KLQFDS¿EURDWKHURPD7&)$LVUHFRJQL]HGDVDSUHFXUVRUOHVLRQIRUDFXWHFRURQDU\
V\QGURPH $&6 3RVLWLYH FRURQDU\ DUWHULDO UHPRGHOLQJ LV WKH SUHGRPLQDQW SDWWHUQ RI SODTXH
PRUSKRORJ\LQSDWLHQWVZLWK$&65HFHQWO\SODVPDSHQWUD[LQ37;KDVEHHQVKRZQWREHDXVHIXO
PDUNHUIRUORFDOL]HGYDVFXODULQÀDPPDWLRQDQGGDPDJHWRWKHFDUGLRYDVFXODUV\VWHPDQGLQFUHDVH
LQSDWLHQWVZLWK$&67KHDLPRIWKLVVWXG\ZDVWRHYDOXDWHWKHDVVRFLDWLRQEHWZHHQ7&)$FRURQDU\
DUWHULDOUHPRGHOLQJDQGSODVPD37;OHYHOLQSDWLHQWVZLWKFRURQDU\DUWHU\GLVHDVH
0HWKRGV2SWLFDOFRKHUHQFHWRPRJUDSK\2&7DQGLQWUDYDVFXODUXOWUDVRXQG,986LPDJLQJZDV
SHUIRUPHG DW FXOSULW OHVLRQV LQ  SDWLHQWV XQGHUJRLQJ SHUFXWDQHRXV FRURQDU\ LQWHUYHQWLRQ VWDEOH
DQJLQDSHFWRULVQ DQG$&6Q )LEURXVFDSWKLFNQHVVDQGDUFRIOLSLGFRQWHQWZHUHPHDVXUHG
E\2&77&)$ZDVGH¿QHGDVDSODTXHSUHVHQWLQJDUFRIOLSLGFRQWHQWIRU!DQGZLWKWKLQQHVWSDUW
RIWKH¿EURXVFDSPHDVXULQJP5HPRGHOLQJLQGH[5,ZDVFDOFXODWHGDVWKHUDWLRRIWKHOHVLRQWR
WKHUHIHUHQFHH[WHUQDOHODVWLFPHPEUDQH((0FURVVVHFWLRQDODUHD3RVLWLYHUHPRGHOLQJZDVGH¿QHG
DV5,RI!7KHSDWLHQWVZHUHGLYLGHGLQWRWZRJURXSVSDWLHQWVZLWK7&)$DQGZLWKRXW7&)$DQG
SODVPD37;OHYHODQGSODTXHPRUSKRORJ\ZDVFRPSDUHGEHWZHHQWKHJURXSV
5HVXOWV2ISDWLHQWVZHLGHQWL¿HGSDWLHQWVZLWK7&)$DQGSDWLHQWVZLWKRXW7&)$3ODVPD
37;OHYHOVYVQJP/S ((0DUHDYVPPS 
SODTXHDUHDYVPPS DQG5,YVPP
SZHUHVLJQL¿FDQWO\JUHDWHU LQSDWLHQWVZLWK7&)$WKDQZLWKRXW7&)$)XUWKHUPRUH WKH
SUHYDOHQFHRISRVLWLYHUHPRGHOLQJZDVVLJQL¿FDQWO\KLJKHULQSDWLHQWVZLWK7&)$YVS
3ODVPD37;OHYHOVVLJQL¿FDQWO\FRUUHODWHGZLWK¿EURXVFDSWKLFNQHVVU S 
DQG5,U S 0XOWLYDULDWHORJLVWLFUHJUHVVLRQDQDO\VLVVKRZHGWKDWSODVPD37;ZDV
LQGHSHQGHQWO\DVVRFLDWHGZLWKWKHSUHVHQFHRI7&)$25&,S 
&RQFOXVLRQV3ODVPD37;OHYHOZDVUHODWHGWR WKHSUHVHQFHRI7&)$¿EURXVFDSWKLFNQHVVDQG
FRURQDU\DUWHULDO UHPRGHOLQJ7KHVH¿QGLQJVVXJJHVW WKDWSODVPD37;LVDVVRFLDWHGZLWK LQYLYR
SODTXHYXOQHUDELOLW\LQFRURQDU\FXOSULWOHVLRQV
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3URVSHFWLYH$SSOLFDWLRQRI3UHGH¿QHG,QWUDYDVFXODU8OWUDVRXQG&ULWHULDIRU$VVHVVPHQW
RI,QWHUPHGLDWH/HIW0DLQ&RURQDU\$UWHU\/HVLRQV5HVXOWVIURPWKH0XOWLFHQWHU/,752
6WXG\
-RVH0'HOD7RUUH+HUQDQGH])HOLSH+HUQDQGH]-RVH55XPRURVR5DPRQ/RSH]3DORS
,xLJR/R]DQR)HUQDQGR$OIRQVR-XDQ05XL]1RGDU-RVH$%D]1HXV6DOYDWHOOD-RVH
0RUHX)HGHULFR*LPHQR$QWRQLR'RPLQJXH]-RVH**DODFKH9LFWRULD0DUWLQ
5DPRQ&DOYLxR)UDQFLVFR%RVD/XLV0DUWLQH](OEDO$UPDQGR3HUH]GH3UDGR-HVXV
0-LPHQH]0D]XHFRV-DYLHU%RWDV&ULVWREDO8UEDQR7DPDUD*DUFLD&DPDUHUR-DYLHU
*RLFROHD
+RVSLWDO8QLYHUVLWDULR0DUTXHVGH9DOGHFLOOD6DQWDQGHU6SDLQ+RVSLWDOGH
2FWXEUH0DGULG6SDLQ+RVSLWDOGH*DOGDNDQR%LOEDR6SDLQ+RVSLWDO6DQ-XDQ
$OLFDQWH6SDLQ+RVSLWDO&HQWUDOGH$VWXULDV2YLHGR6SDLQ+RVSLWDO6DQ&DUORV
0DGULG6SDLQ+RVSLWDO*HQHUDOGH$OLFDQWH$OLFDQWH6SDLQ+RVSLWDO0HL[RHLUR9LJR
6SDLQ+RVSLWDO*HUPDQV7ULDVL3XMRO%DGDORQD6SDLQ+RVSLWDO9LUJHQGHOD6DOXG7ROHGR
6SDLQ+RVSLWDO&OLQLFRGH9DOODGROLG9DOODGROLG6SDLQ+RVSLWDO9LUJHQGHOD9LFWRULD
0DODJD6SDLQ+RVSLWDO0LJXHOGH6HUYHW=DUDJR]D6SDLQ+RVSLWDO6DQW3DX%DUFHORQD
6SDLQ+RVSLWDOGHOD&RUXxD/D&RUXxD6SDLQ+RVSLWDO8QLYHUVLWDULRGH7HQHULIH6DQWD
&UX]GH7HQHULIH6SDLQ+RVSLWDOOD3ULQFHVD0DGULG6SDLQ+RVSLWDOGH/HRQ/HRQ
6SDLQ+RVSLWDOGH$OEDFHWH$OEDFHWH6SDLQ)XQGDFLRQ$OFRUFRQ0DGULG6SDLQ+RVSLWDO
&DUORV+D\D0DODJD6SDLQ+RVSLWDO3XHUWDGH+LHUUR0DGULG6SDLQ
%DFNJURXQG/HVLRQVLQYROYLQJWKHOHIWPDLQFRURQDU\DUWHU\/0&$DUHSURJQRVWLFDOO\UHOHYDQW
(YDOXDWLRQRI WKRVHZLWK LQWHUPHGLDWH VHYHULW\PD\EHGRQHZLWK ,986$PLQLPXP OXPHQDUHD
0/$ RI  PP KDV EHHQ SURSRVHG DV D FXWRII YDOXH EXW WKHUH DUH QRW VWXGLHV HYDOXDWLQJ WKH
SURVSHFWLYHDSSOLFDWLRQDQGVDIHW\RIWKLVDSSURDFKLQDORQJWHUPIROORZXS
0HWKRGV:HKDYHGHVLJQHGD ODUJHVFDOHPXOWLFHQWHUHGSURVSHFWLYH UHJLVWU\ LQRUGHU WRHYDOXDWH
WKHORQJWHUPUHVXOWVRIWKHSURVSHFWLYHDSSOLFDWLRQRIPPDVD0/$,986GHULYHGFULWHULRQIRU
DVVHVVPHQWRI LQWHUPHGLDWH OHVLRQV LQ WKH/0&$:HLQFOXGHGSDWLHQWVVKRZLQJ LQWHUPHGLDWH
QRQFRPSOLFDWHGOHVLRQVLQXQSURWHFWHG/0&$DQGZLWKRXWVXUJLFDOLQGLFDWLRQVEDVHGLQRWKHU
OHVLRQV/0&$OHVLRQVZHUHHYDOXDWHGZLWK,986DQGUHYDVFXODUL]DWLRQZDVLQGLFDWHGZKHQPLQLPDO
OXPHQDUHDPP,986VWXGLHVZHUHHYDOXDWHGLQDFRUHODE
5HVXOWV'XULQJDWRWDORISDWLHQWVZHUHLQFOXGHGLQFHQWHUV,QSWV0/$ZDV!PP
DQGDPRQJWKHVHKDGQRUHYDVFXODUL]DWLRQRI/0&$'()JURXSWKRXJKRIWKHP
KDG3&,LQRWKHUOHVLRQV7KHUHPDLQLQJSWVKDG0/$PPDQGRIWKHVHXQGHUZHQW
/0&$UHYDVFXODUL]DWLRQ5(9JURXSZLWK3&,RU&$%*1RGLIIHUHQFHVZHUHIRXQG
EHWZHHQ JURXSV UHJDUGLQJ FOLQLFDO YDULDEOHV$QJLRJUDSKLF SDUDPHWHUVZHUH GLIIHUHQW EXW VKRZHG
ODUJHRYHUODSSLQJ$W\HDUVLQ'()JURXSVXUYLYDOIUHHRIFDUGLDFGHDWKZDVVXUYLYDOIUHH
RI/0&$UHYDVFXODUL]DWLRQDQGVXUYLYDOIUHHRIFDUGLDFGHDWK0,DQGDQ\UHYDVFXODUL]DWLRQ
,QWKH5(9JURXSWKHVXUYLYDOIUHHRIFDUGLDFGHDWKZDVDQGVXUYLYDOIUHHRIFDUGLDF
GHDWK0,DQGUHYDVFXODUL]DWLRQZDVS FRPSDUHGWR'()JURXS7KHSWVZLWK0/$
PPDQGQR/0&$UHYDVFXODUL]DWLRQKDGDVLJQL¿FDQWZRUVHHYHQWIUHHVXUYLYDOFRPSDUHG
WR'()JURXSS 
&RQFOXVLRQ$VVHVVPHQWRI/0&$LQWHUPHGLDWHQRQFRPSOLFDWHGOHVLRQVE\,986XVLQJWKHFXWRII
YDOXHRI0/$!PPIRUGHIHUULQJ/0&$UHYDVFXODUL]DWLRQDSSHDUVWREHVDIHLQSHULRGVXSWR
\HDUV
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'XDOPRGDOLW\&DWKHWHU)RU6LPXOWDQHRXV0LFURVWUXFWXUDO$QG0ROHFXODU,PDJLQJ,Q
9LYR
+RQJNL<RR-LQ:RQ.LP0LOHQ6KLVKNRY(PDQ1DPDWL7KHRGRUH0RUVH5RPDQ
6KXERFKNLQ-DVRQ50F&DUWK\%UHWW(%RXPD)DURXF$-DIIHU*XLOOHUPR-
7HDUQH\
0DVVDFKXVHWWV*HQHUDO+RVSLWDO%RVWRQ0$+DUYDUG0HGLFDO6FKRRO%RVWRQ0$%RVWRQ
8QLYHUVLW\%RVWRQ0$+DUYDUG0,7+HDOWK6FLHQFHVDQG7HFKQRORJ\&DPEULGJH0$
%DFNJURXQG8QGHUVWDQGLQJFRURQDU\DUWHU\GLVHDVHUHTXLUHVPHWKRGVWKDWFDQEHXVHGLQKXPDQ
SDWLHQWVIRULQYHVWLJDWLQJWKHPLFURVWUXFWXUHFRPSRVLWLRQDQGPROHFXODUPHFKDQLVPVXQGHUO\LQJWKLV
GLVHDVH+HUHZHUHSRUWDGXDOPRGDOLW\LQWUDDUWHULDOFDWKHWHUV\VWHPWKDWFRPELQHVRSWLFDOIUHTXHQF\
GRPDLQ LPDJLQJ2)',DQGQHDU LQIUDUHGÀXRUHVFHQFH1,5) LPDJLQJ WRVLPXOWDQHRXVO\REWDLQ
PLFURVWUXFWXUDODQGPROHFXODULQIRUPDWLRQIURPWKHDUWHU\ZDOOLQYLYR
0HWKRGV :H KDYH GHYHORSHG D GXDOPRGDOLW\ FDWKHWHU V\VWHP WR DFTXLUH PLFURVWUXFWXUDO DQG
PROHFXODU LPDJLQJ VLPXOWDQHRXVO\7KH FDWKHWHU LV FRPSULVHGRI D GRXEOHFODG¿EHU '&) DQG D
EDOOOHQV FRQWDLQHG ZLWKLQ D URWDWLQJ FDEOH DQG D ) LPDJLQJ VKHDWK 7KUHHGLPHQVLRQDO '
PLFURVWUXFWXUDO2)',DQGWZRGLPHQVLRQDO'1,5)GDWDZDVREWDLQHGE\DVLQJOHKHOLFDOSXOOEDFN
VFDQQLQJ 7R GHPRQVWUDWH WKH SRWHQWLDO RI WKH GXDOPRGDOLW\ LQWUDDUWHULDO LPDJLQJ ZH DFTXLUHG
GDWDVHWVIURPVWHQWWKURPEXVPRGHOLQYLWURDQGLQYLYR
5HVXOWV&RLQFLGHQWPLFURVWUXFWXUDODQGÀXRUHVFHQWPROHFXODULPDJLQJZDVFRQGXFWHGRQDFDGDYHU
FRURQDU\DUWHU\DQGDUDEELWLOLDFDUWHU\ZLWKÀXRUHVFHQWO\ODEHOHG¿EULQFRDWHGVWHQWV0LFURVWUXFWXUH
RIWKHDUWHU\ZDOOZDVYLVXDOL]HGLQFOXGLQJVWHQWVWUXWVDUWHU\OXPHQDQGWKURPEXV$WWKHVDPHWLPH
UHJLRQVRI WKHDUWHU\FRQWDLQLQJ WKURPELDV LGHQWL¿HGE\2)',DOVRGLVSOD\HGVWURQJÀXRUHVFHQFH
VLJQDOIURP1,5)ODEHOHG¿EULQ)LJ2)',GHOLQHDWHGWKURPEXVDQG1,5)ODEHOHG¿EULQZHUH
KLJKO\FRUUHODWHGZLWKFRORFDOL]DWLRQFRHI¿FLHQWVRIDQGUHVSHFWLYHO\
&RQFOXVLRQV%\SURYLGLQJPROHFXODULQIRUPDWLRQDVZHOODVWLVVXHPLFURVWUXFWXUHVLPXOWDQHRXVO\
WKLVQRYHOFDWKHWHUFRXOGSURYLGHQHZRSSRUWXQLWLHVIRULQYHVWLJDWLQJFRURQDU\DWKHURVFOHURVLVVWHQW
KHDOLQJDQGKLJKULVNSODTXHVLQYLYR
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,PSODQWDWLRQ*XLGHGE\$QJLRJUDSK\RU,QWUDYDVFXODU8OWUDVRXQG
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0DUFR0XVVDUGR)UDQFHVFR$ULROL'DQLHOD3LUDLQR)LOLSSR)LJLQL0DXUR&DUOLQR
0DWWHR0RQWRUIDQR$ODLGH&KLHIIR$QWRQLR&RORPER
(02*90&HQWUR&XRUH&ROXPEXV0LODQ,WDO\,QWHUYHQWLRQDO&DUGLRORJ\8QLW
6DQ5DIIDHOH6FLHQWL¿F,QVWLWXWH0LODQ,WDO\,PSHULDO&ROOHJH+HDOWKFDUH1+67UXVW
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